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ATOMIC FxTRCY COMeM1SSi0d

PROPCSTD AVT:
SEISMIC AYD

Repore to the Dircctor of Pezulstion

Director, Nivisuica of ¥

to 10 CFR Farr 120, "Peactor Site Criteria” which vould 3dd an Appendix A,
.
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To consider the publicstion for potlic eciment of preposcd asean.sents

"Setsoic and ‘eolopic Sitinp Criteria for Suclear Pover Plante.” The purpose

of the proposed amencimerts is to set forth the princinal selanic and geologlc

coneiderations vhich guide the Commission {n fts evalustiocn of the suftabilfty

of proposed eites for nuclear pover piants, and the sultbility of the plant

design Laves establisted fn consideration of the sefsaic and grologic character~

istics of the proposed sttes.

fnvestizations required to obtain Cie reclogtlc and eefs=ic data necrssary to

These criteria also descridbe the nature of the

Geternine site saftadility and te provide reasonatle avsurance that the roclear

pader plant can be comsirvcted and onerated at a propored site without u-due

Tiss to the Lealtr ar” salety of the public,

BASKGROLID AND SUINAFY

2.

Subparapraph 30.34(a)(1) of 10 CFR Part 50 reculres that asnllicants

for a eonstrucilos percit include in the preliminary safety a~alvels resort a

descrizt? oo ad safety asscssaent of the site an vhich tl.e faictility §s to be

locaced, witl, appropriate attention to features affecting factlity drsizn,

Thar

sSuiparagran’

evaluatica factors .deatified ¢n

12 CFn Paret 100.

Seetion 170,10 of

stetes that atiention shiculd be dil.ected * -

the alte

10 Crm Part 10U states that the Co—ission vill tase the thyatcal et aracteristics

of the site, trcluding jeslogy and ceiseolopy, inte cornsicerazioa i deteraining

the acceptadviiity of a sfte for a 2

heve been pre;ared to aveist

- o -

(ecicric

e il —— - T "

aaplicents
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e e

pover plant,

Siting Critesia

far Nutlcat

Preet

ilante™

T construction per=its Ly deccrilbing
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the eefsnic and peaing’ec eharacieristics of the site whlch need be deter=ined

s tn crier to evaloate site suitatfiltv. The criteria Jescride nrocedures for
deiterstining the cuantitative vihratory preuad moticn cesign basis at a sive Cue
W st . asew al cescribe grfer=ation neeled to deternine whether and o vhoL
entenl & micitar power rlart noed be denirned for scrfa-e fasiting, Ot er
Fooie it and Celv=ic fatiofs recs ire? 1o be taken 9.-.!; sccount In the sitiz
et Cesi;n of aurlear tower plants, such as seismteallv-intuced [lrode a'd

cater wwies >rd sofl szabilizv, are alse 1dentiiled,

L. The sr.teria vere prepared v tie rerulatory staflf in conreracion

with the . atted States T@eniazicsl Survev and the Satinnal Oceantic and
Atmrspheric Alninistrstion, The develorwent of these criteria has takes Into
sccnauat e ernirierce accumulated to date in evaluating setemic ard geologic
charscteristics &f situs which Fave been prorosed for the locaitlon of zucle.s
pover pilants, ATter havine bHeen reviceved exiensively by the Advisory Cormittee
on Beitr. Safep.aris, Sv the Uiviston of Fractlor seveloimnent and Techwlogy, and
ey .ol ante ¢f e Cemprtasios, an eariler Eraft of the criterta, dated

Yair. 2% 196, sas sade avallalie te selected renrescntattive utilisies, deth
srivit: a3 mulllic, 10 frder Lo o taln thelr corowrts rerardlir | lae rrovwsed
crtterts. In wiew ef tie rovlexity of tae sublect ratter acdresard bv the
criterin and vide variaifsns in site sharvarterietics, it vam considored cestirsdle
to o' tasin uiility frdustry come.ts pricr to publ.shing the critsria in the
Fecara: Fepisier for public eament in errder to assu-e clari.e of the criteria
ol theit a-rofcarilifre to sites beins consivored b the utl. it ardustry,
Criovwasing wits an Inlustrv Adviasre Ceofereace on Julv 8, 1949, and ending

wits U o teceist ©f ihelr extidinated vritten coments on June 10, 18779,

etility vices anc those of vrelr specfall . consultants sore obtatined a=2
catefuliv constéired §r reviniry the c-tteria. Mary ef the surgestinne oy

sie inc.alty Topresentatives have Leen trzorporated into the rev.scd criteris,
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The Civiatcns of keazcer Licensing, O7c ratinna! Safety, Keactol

Developzeat ang Techmolory, A€ tre Jfftce of thre fanczal Ceamsel concur in

tSe recoencaticns of this sa<r. The stviston af Oerational Salery, In

. .

uS

comeurrine 49 the recorserZations ol i3 pares, cade tie fellovwi g

comment: The Divisions wnder ihe (areral Yararer sisn to 7oaint out 4n
concarrin, that recertlyv yrcsed azinents Lo 1% CF7 Part 70 (SICi-7-108)°
gecuive tne stsiez prirciples of Jo C % Pam 10C to Ye aoplic? o certaan

types ©f faciilties Siner thal Feastit 3. The criteria Sere, vhich Yave been
epecificaliv eve cred for nois®as noer ~iaats, are thus llaely uo be aprlied
Lo these non-reacionr lilcnsed Cazils .es, and, in the fnterest ol cozmarahilitv,

to sinfiar Comtnstion evned fact ltles.

A3 these critesia »w not bYe corvletely

apriopriate for s.cu fatlatics,

$t 13 irnortant that contlinuleos vreoymition be

gives to tle reed 10 maAre TIISLTALC judrcents on thelr {rplererzation.” The

ACTS Fas reviewet 2035 cragury o Lo ~Aublication of the proposed criteria, The

erall zull.C Cniomienen? o LTetates IY e Muwitien of Puwite Infor=atfer.
The Cfiice of Crrrresei-=ai e'rlions JenCurs t: the 4ra’t jetter to the Jolrt
“rumliiee o Ato=ig knvrrv.
FFCOZ : NAT I
€. Tte Direcior ef 'omalailc, relomwnas that the Atestc Tnrrsv
Coz==lastlon
8. A-mpew teogalcartion ol Sycnri apv irmente to §o €% Yare 12
“Reaztey S.ic & dorrdts eis™c and fecinric
Sitine Criceria ¢ inE.ead Tower TiaItS S, Savs tnp suf e
cormert “ne TRt~ A £F .8 PELTONE L SIWILLTATEN 18 6 Sek foret the
princical sernmis o JP L3St soast eCAtiems whlea sulle the (ETWAENIOn
fn fUT evaLLEIEn T T Sael 5 nt AT moNes sites 6T val fover
plaste, and ¢-r soltab..itv o3 L calnt? Jonlen vy el tatalntee 8
crmsiceraticr ef the Reindlc and TeNICRL. CNATALL rist.ts ¢f the ~ro
prsel sites,
B, %ote ihat tle 2avitery Limittee tpactor Safervards onlurs
40 pus 5 t'e “reroser dlenonents (O Fart ivr fof cotEenl
£ Lo L as, 77 yiter ery-iration ¢ co—ient At MGl TRP
eLTmMrLE LT N A et s Tew e Yeceiwed a ne suontane
tla3. £ aTets n e te2s £ T & Teitr ALO FAT gty oot geptoe
P gusatic visd BiTHOLE ¢ ra L% AN i A% @l ta 3 v
iora 11 arverep cCcr2ends OFf .3 tIC ANt temsttar .y haw . .
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CYTICIAL USF CULY “ s es & ' s o Sastsand o wtmd &
i é. MNote that the Joint Cormittee on Atcaic Energy will be !:foroed

by letter such as Apnencix B7: and
e. Note that a pudlic anrovacesent such as Asmendix “C” will 56
fssued on filing of the notice vith the Federal Frpister.
LIST Of £ CINSURLS

IPPLIDIX

arpLnIX PACE 5.
" Kotlce of Proposed Rule RBlfi,cesiss scaraosansnane ssvases 6
i Draft letter te the Joint lor=ictee on Atcmic Energy..... 3
i Deaft Public ANDOuRCRCuntecsisocstisersnessassssarsanasnsy sl

P A r— b S o 3 v TS A YA FIAGTRN 3 W e pm p e mn— o - """:‘"J’"!
[} = 3

L—-‘-n.-..a e ol s i e s, i et . i e - _..........__.......-_._.-_.43




- ——
. - -

[-'h s . - ———

o e W ——

P AED-JRNg - S T e —— S———— - ———— TR T * Wy Y N —————

. - = - - * - -
A . 8 i B il e il i B W . T U WM ‘e AW o 0 W 28 A ER \.j

APEFNOIR A

ATGHEC ENZPCY COVMASEION
[30 C°R Part 107)

Seisaic and Ceclogic Siting Criterta fer Suciear Tover Flasts

The Atoslic Lierry Cocz=iasion has under crcsicderatior azead-
msncs to ite reguliations, 10 CFR Part i%D, “hescter Site Criteris,”
wi.ieh wauld adl an Apvendis A, “Sefac=ic 4%t “enlogic Sitinz
Criteria for buclesr vowir Pleste.” The puriaee of tne criieris
19 to set forth tie srincizal sels=tic and seclugic consiuverations

mich gulde the (emienion {r {ie evaluatica aof ire sulzastitty of
propoesd sites lor ruclear pover vlants and tiw auitadilite of
the plant cdresigr tases estavitisned In corei’erating nf the selemic
and geoloplc craracteristics of the riomosel vites ‘n o./Cer to
provide reasoratle assurance that the nuclear powver plact can be
coratructed end operated at & promoses site wiznoct undfue riss te

the tesl:h and safety of the public.

The criteria cescribe trne selsm’s a~d tenloric imvezgirations
requized to obtatn inforratiion needel to determine the cesirn basin
for eartaguaie-froduces vibratore ground eotian and fcr seis-lcailv-
{oduced [loods aBs v ater vaves, They aleo descride {svesti.ations
rejuired to ottalnm inforraticn to deterrine viatlher and o what

extest the ruciear power rlant need be desirned for surface faulting,
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The cesige basls for the maxi=a= wvidrilery groum? rotina fs
deternined, as described in the criteris, throush evaluation of
the grolczv and the reolezic and sefs-ic history of the site and
tne surtrouniing re;fon. THe rosl severe earthquares sssociated
With tectonis siractufey of tectonic rroevinces In the reiios sur-

rournd

s othe pite are 1dentifited by corsidering thote histerieauly
ferorted eart rudeen tLAL €A% Se Associated vith these strustures
or provinces. If faults ia the region surrounding the site ara
active Taclzs, frc mOND severe ertected earthquaces ces~zisted
with these faulis are determiied bv also considerfin: the'r geolosis
Listory., lfecausr of the linited nisterical cata, the root severe
earthevascr 8o faicd with these tecinnic structures or tectonic
provisces are detercined in a conservative marner a~¢ are vsually
larger than the raxirus earthscases historically recorded. The
Cesign basis fros vihratore greund rotion at the site s then
cetereined by assu=iag that the cricenters or renicrs of hizhest
Intersiiy af the earthcuaies arc situastes a: the point en the

Eectozle sronatirey 27 LOCCRIC jiuvieies LeaTest the site.

The criteria reguire *'e evaluatier of pther desirn
cersfderations wiicn ave affected Yv the detizn Laste for
witratory prownd moticr, fncliuvding sofl stasility, sicre

srability, asc cocling water surply,
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In o1der to detrrzine vhether =3 Lo Mgt evtent a “u.leor
pover plant need Be destiped to withstam? the effccts of surfac
faulting, the criteria requize that the locattos of T site
vith respect to active faults be connidcored. Protelures are
provided for deter=ining wvheiller the nite ‘s within a rzone
requiring detalled faulting Inveetization bases on its insatis-
vith reapect to actiwve faoultn, wherc a sfte {6 <298 & zore
requirting detatled Zaultiag investipation, the crizerta re -~ irg
that the rezional a7 local peolozic and melrate covra tertestse
of the site be fnvestiisated in contiderable Cetatl. Tre s'ec v
of tae cetatled lovestication will Se determimd Sv tie To=—iesp--
on an indivicual case basis, taking into acceunt the s~ ciffc
efte choracteristics. “Tere the detalled Luvest . zation inliratis
that surface faulticy nee’ not be tasen Inte accoust 29 tic
destgxn of the nuclear pover plant, the criteris re-cire :-at
sufficient Zita to clearly j stifyv the prorose? cesicn ~aste Se

presented {a the license asplication,

The criteris a.so provide reneral midance ‘or the ‘ee . - .
nuclear pover plant to withsrand earthauare-cauned ¢ffectn, . .

the cevelorrent of rore detatled criteria,
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The c1divtt. weiw SAeL 1A Qiwtw 1L vith the Laiied Siates
Cerluplial Survev o2 tue Lasiorad Oiesate ard Aot erls pézlnle-
tration. The feviicorent €f Liese Cr. .t ris bas Tanen anto eccount

L@ errerienct 2  Zulal®l L. T 44e 2,etCiny &6 the Ato~tc Factaw
LEINor Ln evaswsritts we.tnte and peelrele cnarectes! (s of
SILEeS VW if. Lave Jeen DruTTeeS T. cate fOr 1o lauat o! ruclear
POCET pPlanti. "0 AW ictte .t ol LOeVE Cr.leTiB® L34 QL8 TaAsen
$1te aciarl € TLAI D Wit L ANE Copanls oY B IETiIPTPrrialt
grcul OF uti.12%ep and tie' s s*¢ vi®T COTa LI RANLS 1.2 AT LD
BnPUre Clarite Al (L2 eTiteT.a A% thalr Avtl'ca oosites

tetny

WNeee princte Al

Froicsic ¢

CrrLiLered LY taue rucieay 4

inp ¢

news 1y,

riteria wouid v eplerent

10 €T Pars 475 o~ sceclivin; trne seinzie »¢ Fecicgr'e inwaiirations
AL ANA. sre poTeSaaTy LD deiers'nlig tre scieptariifty of a
Proscary stte, w8 PEnLifted 3% SLT0.50 oF 30 ATF Yaet 175, Seretfie
IETLTE® L e AT OSELS ety a, "wirrnie a3 woleelt
Sitinp CTiteris Jir .uClear oy Pl wiwac e a:ded Yo
$350.1%{¢cid:). Trnie cro.viery In 310 7 LRk SEaTR (e
the ettt ¢f o Tiz.litr 8 tuel Pemlarn tD arccvive Bullélre
COEOY CF »TONZITES A0C U122 £ te stmwicd Yo JIcate? clunrt
than wne-feur: . =tle ‘10~ 22e su=face Jecaticm ¢f & smivr sctive
eartiroise Paeit waan b Le.ete2 ALns. the “rCsiLtoty 2Re cune e
seded Ly trene rYtceria,

e eriteria vould B, srist » { iy w1 ey vl
$50.350a5 (i) of 25 CFR Past 27 wois tecuives ® i 2l mresl imary
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gefety -nglymie regort tnciude & dreerinticn 8TC i ety arseseoent
ef tre site on wileh » sroluctlion or stilteatten fectliily fa to 3¢
located, with appropriete attention tn featurcs affccting facil Sty

design.

The Comzission ex.ecis thag the provisicrs of the propesed
swesizents will e useful as interis gulcance sn2il 34% tine oS

the Cocrleston tacer further actioa on ther.

Fursuant to the Ateutc EnergY Act of 1955, av a~enied, and
section $°3 cf Title 5 of th¢ Unitel States code, notice 41 hegehy
givea that aleiticn of tie {ollusing amncserte to 10 C72 Fare )
is co-teaglated. All interestcl pe..ons VO wis. to subalt cot=-ate
or suprestions in crunnecticn wiin the prorosed arencmenic swasd
se3é them to the Secreatary, United Szates Atemic [arrgy Comzlsnic~,
Washingten, 2. C. 3%%4%, Attention: Chief, Pu lic Frreeecings
Branch, witaln 6) ca.n aftes publication af this retice i° the
FEULIAL REGISTLRE. Copien of cowments teceiveld =ar Yo vramiaed i
.

e d. 4

the Cu-misgion’s 7u lic Docurent 20z ot 1747 i Itreet,

Vashtogton, D. €.

\

1. In $172.31%, parasraps (c}(1) 18 acended 2c rrat gt foiisend

§150.00 Factors to ‘e consilered Vvier gv.iuating 9. %€,
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(c) 7ayeizal charac:eristics of toe site, facluling selswlrzy,

esteciolory, geology and hrvérolezy. .

(1) Appesdin A, "Sctlernie and Ceolrzlic Siting Criterta for
Nuclear Pover Plante™ sets forth the prinziral selse‘c and geclcric
conslcerstions which juide the Comzinsion 223 1ts evaluation of 2he

sustadility of projosed vites for nuclear sower plante,

2. A new Jpperdix A is aldded to 1ea? as fullows:

"y

‘s mepnd
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SLISMIC AND CTOLLLIC 5101 2 BUCLIAR PCUER PLANTS

1. ruarest
It & e purpece of these criteria to sot forth the priccipal
seismic and penlorie consicerations which guide the Co~zission In
fte evoiuaticn of the euitadbility of yrepose? aftes for nuclear
pover plinte, 276 the wuitability of the plaut desigr baco eelad-

11eted fn conaiceratica ci the selsxic and geologic crmracierisiics

of the preyosed sizes,

Thene eriteris ate Lased on the lisited reoptysterl and
ge2o.opical inforeation available tn ¢ate cencerning carthruace
occurrence aid «flect. They will Le teviger as Aecessary vien

more corplete infcrzatlion becomes availab.e.

1. score

Tnese criteria, which arply to nocliear power plants, descrive
the uature of the invest.zations recuired to chtaln the esaloi ic
and scismic data secessary to Jetermize sfte svitanili - ard previde
reasciable 3sturance that a ouclrar =owet plent can be constructed
and operatrd at a preposed sice witteut unduc risc to t.* heaith wd
safety of the prblic. They Zdesuribc procetures fex determinirg the
quantitstive vitratery pround motics drsign Lasis at a site due c0
earthguases and descrice (niornation aeeded to d termine w riner rrl
to what exient & ruciear paer plast need be desirned far vurfrie
faulting. Other seo.cpic ans eserisatc factors rrou.red o be tacen
{ato account in the sltisg and 2esipz of nuclear fower plants ar:

$dentificé.
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Each a;p fcant for a =o=.tructfon ;eimit sh2ll tavestigate all

{ sclsnic and geclogic factors that may aficcc the desipn anéd cpera-

tion of the preposed puslear jower plant ircest= sive of whether
such factors are eypiicitly f=cluded In these criteria. Al4itioral
investigatiors and zore croservative deterziratioss *.an thnse
fncluded in ticse criteria =ur be required for sites located in
unususl geolczgic or seistic zveas. If an y-piicant belleves that
the seiszolegy z°d peoleiy ¢f 2 site tndicate that sc=¢ of these
criteria, or porticas therecf, peed not be sattsfled, the specific
sections of these criteria s*oulc be {dentifled in the licease

application, and susporting Zata to justify elear'y such departures

Hould bé presented.

ni. IIEISITIONS

As used i~ these criteria:

(a) Tre "zagniteie™ of o carthjuaie &s 2 srasure of the sise
of & eartihc.ane and 15 relized o thie encrev released in the fors
of secistic waves. "Maraitule® trans the mi=ericail value on a Richter
sca.e,

(b) Toe “inte-sity™ cf a3 eartnguae i3 » mrasure of {ts
27fects cn man, o can-tulill structures, 2-¢ ¢~ the earth's surface
&% a particular _ocatiex, “i-tersity” owa-s the pucrical value ona
the Modifled Mercalli scale.

(c) The "Safe Shutimw=s Iarthquake” Is t 2t esrzhguake which
Froduces the visratory groc: =:tion for whics sirucstures, svstems,

ad components irporiast 1o safetv are desiz-ez to rezain functicnal.
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These structures, systezs, ond co-onents aiv tho: e nece.sary
to assure:

1) the intcgriiy of the reactor <06iaIt Pressure vosnfary,

(2) the capability to shut dows the reacter and malstais it
in a gafe <'.wrdowm zondition, of

(3) the capability to preveat or mitijste the consscurnces
of accidents which could result &n joteatial offalte enpurures
cotparable to the guideline exposurtcs of 17 CFR Pact 1V,

{4) The “Orerating, 3asis Fartoguane™ is that cartrocaee
whick produces taie vioratory grouna estie for whigh L
eatructures, svsere=s, A0C COTDOLENLS NeCesSArY for ; r.er vencration
are desipied to remaln oneras.e.

(e) A "fault™ s a tectoaie structure 2loap whilcn dlfrerential
displacezent of tae aZjacent earth materials has orcusied raralicl
20 the fracture plane. It {s distizet from monteeionis tryes of
grouad disrupticn such as landsliding, Fissuriapg, a6 cratesi-r,

‘A {sult pav have gouze or breccia beteren 1ts two wiils 290 irtludes

1

any associated ronoclinal flexuvre (@ steplive bend in crocre. e
borizoatal or gontly dippiar oerus whileh passes into a friit) or
other siciiar ccolemie siructursi feature.

(f) "furface Taulting” i= Zifferenrial rrou~d disciarvment at
> or near the surface caused directly 'y fault oovirent ard s 2le-

tinct froo noatectonig tv; ‘s of arcwd disro Jtan, So”a as P L L

eliding, fissuring, and cratesing.
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(8) An “active f£3uit"® L & fault vilch has exhiMted one
er e of the felloving characteristics;

()) Vovecent at or nesr the grownd surface at lrast oace in
the past 35,000 vears or ocre than voce {n the past 590,000 vears.
Ia the adience of 2ata ernicting absolute dating, faults with
sufftelently recent =svement te lesve percestible evidence of
surface ripture, surface varping, or offevt of georurplite features
are considered active faults,

(4) loeirumertaily vell-deterstned vactn-<els=icity for a
faulit located fn the ccatinental "nited States vest of the Recky
Mountain Frent, or 1n Alaska, havall, or luerto Plco.

(3) 2 veiaticusaip to an aciive fault according to
characteristics (1) or (2) such that esvesent on one could te

TPASONALLY er)Decles to be aczompanied Ly moverent on the other.

Ia soze cases, the Feolesic cvidence nf nast artivity at or
near tow yround surface alonp a varticular fsult vav be ovscured
8t a particular site. This migat occur, for exasnle, at a sige

havirg a deep alluvial overvurden, For these cases, evidence mav

® The ¢riinrition and use ef “ietive fault” 1a these criteris s not
the sace as otier cefiritions sencrally used by erologists, An
sctive fallt §s a frult vicse genlopic history «hall be taken
into sccount 17 evalsatine the fault'a peteatial fer causing
vibratorvy ground motion 6r surfzce faulting. The historic
selsricity of a falll z.ali be tacen irto account In deter=ining
! Lthe éruign “asis I3 visratery prowd motion cven thoueh the
fault 45 zct comsicered %o e an active fauig b tiese eriteria.
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exist elsestiere aleng the fault fros v fca an evaluation of fts

charscteristizes fn the vicinity of the site zan be reascnadly

bosud.

Such evidence shail be used in dete—~inlaz whecther the

fault s an ac-ive fault within thie definition,

Other valid peologic reasons may #alst to demonstrate that a

fault which has ovne of the chacacteristics =tated 1n (1) througn

(3) 4r oot an cctive fault withio this cefinition. For example,

scze faults cav lack dewp-scated, leag-term cruses and be due o

ehallow shori-iern czuses. Assszciation of a facl: with coelegilce

structural features wiitlh are geologically nlc (at least pre-

Quaternary) cay, in (ae asence nf coailicting evicerce, drzonatrate

that the fault s not an active fault withie this cefinition,

(n)

A

"tectunic province” 15 a ropflon of the Norih Aseritan

contineat characterized oy a unifora’ty of tne groinglc structuras

features contained therein,

(1)

A "sectonlec structure” is & larg* scale dislocation cv

distortion within the earth’'s crust, Its eatcat is scasured in

wlles.

§})

A

"20n¢ requiring detall-d faulting tovest.qation' 1s

the tone wvithip which @ nuciear power reactor cay be located eriy

1f & detallec investication of the reptonal and local seaiogic

and seismic churacteristics of the site 13 =ale ir order I con-

sider the need te desipga for surface faulting.
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(k) The “control vidth™ of & fault s the manice= wiéth of
capped fault traces, fncluding al) “waterraiy fault traces vhich
join or can yrcasenably be foferred to }join the mala fault trace,
ceasured within 10 ciles aloay the feuit's tread ia both directlions
from the point of nesrest &pjrcech 19 ¢re site. (%ee Figure 1)

(1) A “response spectru=" is & slot of the saxiaus peas
responses of a fazily of icdeallred sirgle-degrec-of-freedca
dazped osciliators to a specified wvibratory motica {npst at their

supports.

Iv. RIQUIRED

The geclogic, seiszic, and cngineerizg characteristics of »
siite and its environs shall e {rvestigated in sufficient 3cope
and detatl to (1) provide rezsonasie assurince that they are suf~-
ficiently vell uncersicod te perail &3 alequate evaluation of the
proposed eite, and (2) provide sufficient lmforsatica to su;mort
the determinationg required by these criterls anéd to per=it alecuale
eagineering soiutions to actual or poterzial peolegic and selzmic
effects at the proposed site. The size of the **nloa to be fnvest!?
gated and the type of cats pertinest to the {nvestizations shall be
deter=ived by the nature of the reglen surrouending the proposed
site. 7he ifuwestigatioos snasl be carried cut by a reviev ef the
periinent literature and/or flelé tnvestiigations 3°d shall faciwde

the steps outlinad in (a) throush (e).
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purycse of the Investiratisrn rezattel tw 2nfs parasiarh ls o oStain
{nfcrmation needad 2o describe the wiiraler™ rrocund eotisn praduced
by the Safe Shutdown Tarthesvae. AlL of The aters in sutcaranra;ns IV
(a)($) threwsn IV (a){Y) nced rrt e carried Jul 31 the Safe Shutéowm
Larth-ta e can be cirnriv entiiliensl by (o exiizalinons a=d ‘eter-
sna sha'l {rcluie the

efretio~e of & lesser =cnte., The inves |

follovine:

(1) Detercinazian ¢f tte lithelagic, strattsranhie, »ad
atrEct ira. reoindic conalitisne o the affe 72 the gastc qurreunls
fng the size, incluiiss Its Scr gl Rlsgnre,

(2) .dentification of teitomic atruelures wgerivirs the site

8ad Lhe rezisn scrrc s dire he aite;

(3 eteratiation of nhveical evid:~re concernits Lehavior
duripe ~rior eartisuares 2f e surficind Lerssaic =ateriale and
the scheirata under;vir: tie site -7 t7e tiiNeisric, stratizratiae,
&l struztoral peolodic studieng

(&) Decterzinatine cf 1me sfalit Aan! 2~va-lc errireerr>
provertics of the =ateriale o- erli-tta toe site. Inclute? sEwic
be pro-eriles neeics e .etorrine he Detawics of the un.etlyine
materia. 2uriss eariiuasos 270 Iae enatirteristict of tte Loder-
lying zate=tsi {n trari=seties CApLtiLare=insLrs 20ATA To 2NE
fowrdatisms af the piant, su As Aeio=ic yave wel rlitiev, densily,

wvater content, porociiv, 2. ST TET,TR.
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" (3) Listing of all historically repcried earthquaies vhich
have affected or wvhich could be rcasonablr expected to have
affected the site, incluling the date of occurrerce and the foilow~-
fug measured or estinated data: mapnitude or hijlhest fotensity,
and o plo. of the cplzenter or region of hig.est iateasity, Vaere
Eistorical.v reported eart.guases could have crused a2 maxiom
ground accelicration of at loast one-tenth the acceleration of
gravity (0.ig) at the founcetions of the presosel nuelesr pover
plent ciruciures, the acceicration er intensity and duratioa of
ground shawlag at taese fouadar.ons shall aiso be estirated. Since
earthquukes have been reported in terms of varfous paraseters, such
as magnitude, intensity ;t a given location, and effect on prewnd,
st , acc pecple at a specific locaticn, so=e of these data
may have to be estimated by use of appropriate e=pirical relatica~
ships, Where appropriate, the comparative characteristics of the
weieriai unzerlying the epicentral location or reglon of highest
fntensity and of the rmaterial underlying the site in transalctirg
earthquace vibratory mntion shall bu considered.

(6 Corrciation of ezic-nters or vegions of highest intrnsity
of historically rcported earinsuakes, vhere possible, vith tecteaic
structures, any par: of which is locaced witnin 290 miles of tne

‘ site. Epicenters or regicns of highest intensity which cennot be
reasonabiy cerrelated with tectonic structur s shall he ldentified
with te2ctosic provinces, any rart of v ' is located within 2C0

miles of tle site.
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(7) Yor faults, anv part of whic ‘s vitain 290 clles® ef
the site and wvhich =ay Se of signtificance {1 estatlishing the Safe

Shutdown Larthguaie, detersination of vhethsr these faults are to

be considered 28 active faults s Cetemaication fe renulrel 0

order o pernit ampredrrate co~sideration ¢f the reolozic histery
of such favits {n establishing the Safe Shutdovr Larth~vake. Tor
guidance fa deterauining which faults rav be ¢ simificrnce In
deter=ining the Safe Shutdown Lart jake, Table 1 presents the

faults vhich are not active faults pencrally reed not Se considered

in dater

Tuske, exce~t vhere yumusual

cl.cumstances Indicate puch consiceration 1y arnropriate,

.

Distarnce from the Mint=u Jencty of faul*
site (=Zley) (rZies) to re nsidered
in e2tatlicgh:n
Chutdm.r e

greater thaa 20 to 59 S

greater thaz 57 te 172 1n

greater thax 1) 157 20

greater thaa 150 to 220 40

¢ If the Sate toovr ArtNcuake can Ne ascrciated with a fault
closer thae 70 =iles 1O Tt ¢ site, the mracecures rf au-=sarasran-e
IV (&) (7) acé IV (a ] neec Lt he arriel cut for =ucceralivelw
B.Te Tenole laulle,

. - M .
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the site vhich may be of significaice in extallishisg the Safe
Shutdown Earthqiaxe and wnici arc cousicered as active faults,

determinatioa of:

1)
(11)
structures;

(114)

meute elon; the fault, Incluwlieg particularly the esticated amount
of the zaxioun Quaternary Cisplaceseat relaled teo any one esrthqueie
alcag the fault.

(b) Reruired Investizar.on for Surface Faultisg. The purpose

“ae learth of the fault;

The relationsnip of the faulit to reglional tectonic

The natur amsocat, and xeologic histery of displice~

i
|
'

L}
!
(8) Tor faults, any part of vhich {s vithia 200 miles® of |
|

of the iuvestigaticos required &y inis paragraph is to cbtaia infor-
mation to determine whether and to vhat extent the pucleéear pover

plant need e cerigned for surface faulting. I the design basie

for surface

of & lesser scope, all of the steps in rubparagrarts IV (L) (3)
through IV (b){€) ared not de carried out. The invesiizations
shall .~clude the feolioving:

(1) Deterzinatios of the lliholeplc, stratigraphic, ard
structural gpeologic concitiocas of the siir and the area surrounding

the site, ioc.uling its jeologic histery;

favlting can be clearlv established Ly i~weetigations

& 1f the Sale Slutonwn Eartasusee can be associated vita a faulr
closer tran 270 miles %0 t0e site, the procecdures of subparagrapas

iV (a)(7)

wore Tewote fauita,

P e e Sy, G—— -y —

ard IV (a)(E) need not Se carried out for succeasively
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(2) Uetersizar!ca of grologic eviderce of fault offset at
or sear the grousd surface &t or near the site;

(3) Tor fzults greater than 1030 feet long, any part of
which 18 within 5 miies® of the site, detervination of whether
these fauits are 0 de ~pasicered as active faults;

(4) Listing of &l! vistorically reported earthguaies vhich
can be reasonably assrciated with active faults grester than 1000
feet long, any jeri of vateh fx witnin 9 wfles® of the site,
t{ncluding the date of occurrruce and the folloving messured or
ertinates data: swagaitude or highest frtensity, and a plot of
the epicerter or region of hignest intensity;

(3) Correiatioz of eplcesters or replons of Lig-est {ntensity
of historicaliy reported earthquakes witnh sctive faults greater
than i00) feet lozg, any part of vhich s located within 5 miies®
of the site;

(6) For sctiwe faults preater than 1000 feet lotg, any part
of vhich is witsnia $ siles® of the site, ¢etermination of:

(1) The lergth of the [aulr;

(11) The relaticasnie of the fault to regional tectonic
siruciures;

(£44) The zaturs, asount, and geoleric history of displacenents

along the fault, inclucding particularly the estinated avount of the

® If the desi . Sasié ftor surface faulting can be deterained froa a
fault closer t-an 5 riles te the site, the jrocelures of suhpara-
grapas =V (B)(3) throu, 1V (L)(b) reed not be carried out for
successively wore rezote faults.

L

- rpoendin A

R e e - Wiy, i o DY A bl P B

-~ e .. - . - <
ki ead B & Shtat e KA P kDl verar. 2% d



ORI B int b e ohy 3 E Y

e N T S A MR i TSP e i S e i s - VR (B
» W -
Aot ih 2 d 5 e J-s.-s. . L SRS SRR § N T BT Bt i

Baxizus Quiternary displazezeat related to any one carthquake aleag
the fault;

(iv) The cuter limits of the fault established by mazping
Quaternary fault traces for XQ elles aleng 1ts tread fa both direc-
tivas froa tie point of 1ts uearest sparoach to the site.

(e) Fequired investization for Sefs=ically-Tnduc~d Floods and

Vater “waves,

(1) For coastal sites, the fnvestipatfons shall include the
deterziration of:

(1) Infzroaiicn rerarét.s ¢istantly and Jocally generated
Véves or tiuzami wiich have affccted or co+1d have «ffccted the
site. Availa.ie evilence regarcing the rua-up and drav~down
assoclated with Nistoric tsonaal in the sane coaital region as the
site shall also be incluced.

(11) wocal festures of coastal topography vhich might tend
to modaly tsinant rua-up or draw—dona. Approor ‘ate avallable
evidence rejardiag risteric local modifications in tey Laal run-up
or drev-dows at coastal lecations having similar topography to the
site sha.l alzo be cotatnes.

(141} rppropriate Becleglc and selsmic eviderce to brmdc
inforzation for establishing the desiga basis for exfsmically-
induced flocds or vater wvaves froa a local offsliore earthquake, froa
locsl offsicre effects of an onshcre carthquace, or frea coastal sube
sldence. This evicence sh.ail be éeternined, to the exteat praztical,

by & procecure cicilar to tha: requizes In paragraphs 1V (a) and

-2) - lppencix A"
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IV (b). The prevesie slip caracteristics of offshore faults shall
also be cousideiea as weil a3 the poten.izi for off+hiore <lices iIn
sublnarire raterial.

(2) Tor siics locateld near lakes anc rivers, inwietijations
sisllar to those recuired i subparagrash (1) shali be carried
out, as ayprepriite, to deierzine the potential for the auciear
power plast tc Le erposec to seisafcally-induced floods ard vater
vaves as, for cxazple, fro= tne fallure during an cartiguare of an

watrean das or {ros siices of earth or debiris Into a ceardy lake.

V. SRIFUES AV GEOLOSIC DISIAN BASES

(a) Iezer—iinziea 9* Desips 2asis for Yilrvatery freand Yotion.
The desi;n o!icnui nucicar nower plant shall tale into account the
poteast.ss effeces Af vibrutory grounc ontion caused bty eartiicuakes.
The desipn Sasis for tie raxizoa vibratory groud ontica 9 deter~
miued thros a evaiuariosa of tre geoicpy and the gpeclogic and seiszlc
Bistory ¢f the site 3and toe surrounding rerion. The cost severe
eartbgua.cs associated v.in tectonlic Siructures or tectomic provinces
a0 the rey.on surrocaci.g the zite are féentifted Ly consicering
Lhose h.sisrical.v redorted eartaquares that can be associated with
these atruciures or srovi-ces. 1f faults In the repioa surrounding
the site are active £1.lts, the oSt acvere erdected earthauares
assoclated wit. Loese fauits are deterzined bv also coasidering
their pecizr.c “latorv., Tue wilralory ereund soticn &t the site

s then celermi-es bv assu=iz,. that the e icenters or teglions of

highest tnicesity of the warticuases are situated a® the seint on
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L@ tectoa!c sirusiures orf tectonic nrov.Ces nearest to the site,
The earthnuake Whiich could cause the canirun vitratury pround
sctica AL the site s a:u;::uu.‘ the Zafe Sautdown Larthgquale. The
spectfic procec.res for €oterziziag the desipn bas!s for vibratory
growmdéd owiica are piven in the folloving sections.

(1) Scteris

ien_of Zafe Shwidmen Fartaquekae. The Safe
Senidowe Earthiiuase shall be ideatified through evaluatien of
seisaic gna sposopic Inforration developed pursuant to the reguire.
axste of pararzaps 17 (8), a3 {niloews:

1) T¥s Nistoric eartacuasce of preatest maznitude or
interality wiic', Pave bueen correiated vith tectonic Structures
irsuart L2 the tezulrearals o suiparagraph IV (a)(6) <shall be
deter=inct. 12 sacition, for active faulte, information regquired
by .« pareprazh IV (2)(8) snall 4lso be taien into account in Ceter-
gising the eart.cuaces of preatest eiznit «de r=lated to the faults.
The sogitude or fatensity of these carthquases basred on geolegic
evicerre mav Lo lartper thaa that of tne maxicus earih:iaacs histor-
s%da.7 TECOTCE®%. S0 accelcrazicns 2t the site shall be deterained
isvn.rg (LA Ihe edicenters ' the earthquasce of greatest magal-
tude or the resiczs of ighest fntensity rclated to the tectozdc
Qtreltures are siteateco at the point ¢ the strustures closest to
tie site,

tere e .centers or repicns of higtest iIntems.ty cf

-
.-

-
-~

kistorica..y rercried eartig. a-es carn~t be reescnadly reiated *o

teciosic slrtuct.res tnt g7e identififec pursuant ta the requirerents
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of suiparagraph 1V (3)({6) wita tectonic provinces in vhicy the
site s located, the eccer.crations at the atte shall be deterzized
ascumicg that these eariiquasres occur Adjacent to the site.

(114) Where epicenters or reglions of highest intensity of
historically reported car:‘.qu.hu caznot te ressonaly related to
tectecic structures but are fdentified purscant to the requirczcats
of subparazrazh 1V (a)(6) wita tectonic previnces in vhich the site

is oot located, the accelerations st the site 2hall be deternined |

sseumiag that the .eptccr.&eu or regicat of hichest {ntensity of

these ezrihquakes are lccated at th~ closest point tu the slie o0 '
the bouniary of the tectoni. pro.ince, l
(iv) The earthquace producing the sixinus vilbratory
acceleration at the site, us deternined froo subdivistens (1)
through (141) shall be designated the Salc Shutdown Farthguare

for vibratcry ground motioa, except as noted in suhd'visien (v).

The characteristics of the Safe Shutdowsn Fartheuare shall be
derived from rore than one carthquake, doternined from subdivi-
sions (1) througn (111) vhere necessary to assure that the mani=-
D vidbratory acceleration at the site throuziout the {requency
range of interest {s Includled. In orler to cozpensate for the
licived data, the procecures in suhdivistons (1) throusgh (111}
should de anplied 1 a conservative nanner. The :u;nn:-. vibSratory
accrlerations of the Safe Sautdovn Larthquace st the foundaticus
vf the ruclear pover plant structures shal' Se detersined taning

into sccuunt the characteristics of t.e urcerlyin. soll eaterta:

. ——— -
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in transeitting the errthguake-induced notions, obtained pursuant

to subperagraphe IV (a)(1), (3), and (4). The Safe Shutdovn Farth-
quake shall be defiped by response spectra cerresponding to the
caxi=um vibratory acccleratfons as outlined fa parazraph VI (a).

(v) Where the caximum vibratory ;ecclention of the Sajrs
Shutdown Ear*houase at the foundations of the suclesr pover plant
etructures are detcr=iuned to be less then one-tenth the sccelera~
tion of gravity (0.1g) as a result of the steps requived i=
subdivisions (1) throush (1v), it shall be asermed that the raxicum
vibratory accele:atiors of the Saf'e Shutdown Earthquake at these
foundations are at leas: 0.lg.

{2) beter=ir:tion of Onerating Basis farthguake. The

Operating Basis Earthquaxe cay Le specificd by the applicane. 1If
vibratory ground zeiien oczurs vhich produces a maximuz acceleration
sbove .05g¢ st asv fewmdaticn of the nuclear pover plant structures
or wnicn excecis that of the Operating 3asis Fartheuake, vhichever
12 greater, shutdowa of the nuclear power plant will be required.
Prior to resu:ing oprraticas, the licensee shall devonstrate te

the Coem.esien that no functicnal dazage has cecurred to [eatures
necessary for coatinued cperation.

(b) Deter-—‘paticn of Need to Nesien for Surface Faultirz. 1Ia

order te dctermire whetncr & nuclear pover plant {e required to be
desicncd t» wathstand the effects of surfaze faulting, the locarien
of the afte with respect to active faults shall be considered.

The aves over whica escs of these faults has caused surface faulting
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in the past is identiffed bv mapping fts fault traces in the
wvicinity of the site. The fault traces are mapped along the tread
of the fault for 10 mlles in both dircctions froa the point of its
gearest anproach to the site because, for example, traces may be
obscured along portions of the fault. The maxizua vidin of the
mapped fault traces, called the control width, s then deterzined
froa this map. )esausc surface faulting has somctines occurred
beyond the lizmit of mapped fault traces, or where faull traces
bave pot bsen previocusly recogpnized, the control width of the
fault is incrcased by a factor which is deoendeat unon the iarpest
potential ear:hquaxe reiated to the faule. This larger widrl
deliucates a zone, called the rone requiring detalled faulting
fnwstigation, 4n vhich the possibility of surface frulting {s to
be cousidered. The following section outlines the snecific proce~
dures for determining the tone reeulriap detalied frulting favesti-
gatioa for as asctive fault.

(3) Deterzinatien of Teny Peewiving Irtatied Fawiting

lavesticatica, The zone rejuiring ¢etatied faslting dnvesiiration

for an active fault, vaics was investigated purivant to the resulre-
meot of subparagrapa IV (b)(6), shall be determines throuzh use of

the following tadle:
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Determization of Zore Feruiring Detalled Taulting Investication

¥agnitude of widts of Tonc Reauirinp Detatied
Earthguace Faulting !avestieation (See Firure 1)
less than 5.5 1 x contro! width

5.5 - 6.4 2 x controi wid

6.5 - 7.5 3 x coantrol wideh

Creater then 7.5 & x conirol width

The largest magnitude eartaguake related to the fault shall
bPe used in Tabie 2. This eartugquaie shall be deterained from the
tnforaaticn developed pursvant to the requirenents of parenvaph
IV () for the fault, taking into ascouvat the faforcation recuired
by subparasgranh IV (b){c). The control width used {n Tahle 2 is
deternined “¥ mapping the cuter linmits of the fault traces fros
infornatfon developcd pursuant tu subdivision 1V (b)) (19). The
conirol width stall be veed in Table I uniess the charalteristics
of rhe fault are obscures ter a sienificant portion of the iU wmiles
on e1ther sice of the point of nearcst asproach to the zite. In
this evenl, tae use in Tadle 2 of tie widty of the faul: sore thaa
10 eiics fre= the point of ncarest annroach to the site may bte

appropriate.

ine zone recuiring déetailed taultinp investigation, as
deterzined fron Tatle 2, shall be used for the fault except vaere:

(1) Tie zone requaring Jdetailed faulting investiratios frem
Table 2 is less than one nelf mile 17 width., In this case the

gone shall be at Jeast ore-half =ile in width,

- 29 - Appecdiz “A"

P — - - -m---,v'mﬂ ”o -.—.q - 'v-'~w~——- W ’”’t‘"‘m"“
4 N
L‘ B e o‘s.h—-s;-..-Sun--‘h.‘au.n‘h-—--n.-ﬂIuP.-iu-‘d-lh.ﬁn-lu-unA:a-..J45.:\-.-.§‘



F--q-v,-vn T SRy AT, S TN T P ST w~~—-—w;mnwwm-
= s % :

i—b“c -

e e e BT »

o

\-."\m »J.u—wa“)a »b .f‘u.ﬂ-

% ‘-—
'x. - . -

£3 0 - o A s
'M’ — .b ;: V‘M‘ .,..“-J“‘t—kwtuu“ l

(11) Deficitive evideoce concerning the regicnal and local

characteristice of the fault justifies usc of a different valve.

In deliceating the zone requiring detailed fauitiag investigs~
tioe for a fault, the ceanter shall coincide with “he center of the
fault at its joint of ncarest approach to the site as fllustrated

in Figure 1.

{c, Deterzinailon cof Design EBases for Seismicaliv-Induced

Floods and Water Waves. The size of seiszically-induced floods

and vater vaves which could afiect a site shall be deternioed,
taking into consideration ti.e vecults of the investigation regquired
by paragraph IV (c). local topcgrashic characteristics vhich might
tend te wodify the possible run-up and drav-dovn at the site shali
be cuasicered. Adverse tide conditions shall also be tacen iote
account in deterzining the effect of the floods and vaves on the
site. The characteristics of the earthquaxe to be used in evalu-
atiog the offshore effects of local sarthquaxes shall Le deternined
by a procedure sicilar to t'hu used to deteimine the characteristics
of the Safe Sautcovn Earthcuake in paragraph V (a).

(4) Deterziration of Cther Design Conditions

(1) Seoil Stebility., Vibratory pround motion associsted witn
the Safe Shutdown Eartiiquase can cause soll fnstability dus te
ground disruption, sucn a» flssurinp, differential coasclication,
aad cratering, wvhica {e not directly related to surface faultisg.

The foliowing peologic features wnich couid affect tie foumeations
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of the proposed nucicar power plant structures shall be evaluated,
taking into account the inforzatien concerning physical properties
of materfals underlying the site develcped pursuvant to subparagraphs
Iv (8)(1), (3), aad (&) and the effccts of the Safe Shutdown
Earthcvaxe:

(1) Areas of actual or potential surface or subsrurface
subsidence, uplife, or collapse resulting froa:

(s) hatural features such as tectonic depressions and
cavernous or harst terrains, particularcly those underlain by cal-
careous or other soludle deposits:

(b) Man's activities, sucn as withdreval or addition of sud-
surface fluids, or nineral extraction;

(c) Reglonal warping.

(14) Deformaticnal zones, such as sheas, joiots, fractures
and folds, or combinations of these features.

(111) Zones I alteration or frregular weathering profiles,
and tones of structural veakness composed of crushed or disturbed
wateriais.

(iv) VUarelieved residual stresses in Yedrock,

(v) Focks or soils that might be unstable dicause of their
mineralegy, lack of consolidation, water ccntent, or yotentially
undesirable respoanse to seisalc or other events, Seisuic response
characteristics to be considered shall include liquafaction,

thixctropy, 4iffcrential consolilation, crotering, and flssuring.

-3 = sppendis “A”

.:: 2 \f-'. = 0 APy
c-u-\....&. S it m M&.aﬁm .;Wn-‘-‘ W e...,.._.m

”._..,”..-.r.-'... e — —_— "ﬂ"'mmpmﬂ - Nmm”w’g‘

L“-—...-—_.- b - “m.-b_n..u“-‘..m“\— b §Y

caal indl




- - —

. A R " T ——) Y, A A . ———

— . ol e ot

W

L
> 8

?ﬂl.ﬂwmw’rﬂ il et et S o ot P B LR boas B g OB e
. . S > ¥ e e v tem . - ot Ve e . -

LS *,
b “

\‘ 'dl,'~.‘ ¥ < e t'-‘ & 1 L ’ﬁ"

4 . % Ry T
CR? ISP ~¢ PR TLE P W 2 | int e L o

~
.4

.

-
f S S

(2) Slepe Stavilite. ctabflity of all slopea, both aotural
@¢ sriiiicial, the failure of vhich coald adversely affect the
nuclear pover plant, shail be considered. An 2ssessment shall be
made of the poteantial c(fccfa of erosion or deposition, ard of
costinarions of erosion or deposition vwith seismic activity, taking
into sccount inforzation conc;rnin. the physical properties of the
materfals underlylag the site develop=d pursuant to subparagraphs
IV (a)(1), (3), and (&) and the effecte of the Safe Shurdowa
Farthquake.

[&)] gpoltng Water Suﬁgll. Assurance of adequate conling wvater
supply for esergeacy and long-term shitdowns decay heat resmcoval shall
be considercd in the design of the nuclerar pever plant, taving inte
cceount information concerning the physical propertics of the cate-
rials usderlying the site develcped pursuant to subparagraphs IV
(a){1), (3), and (&) ani the effects of the Safe Shutdosn Earthquake
end the design basis for surface ‘aulting. Consideration of river
blocaage or ¢iversion, coastal uplift or suvsidence, or touna~i
run—up and drav-<own, anc of the fatlure of dama and intoke struce

teres rhall be included in the evaluation, wheie sopreoriate.

V1. ENCINEFRING DESICH CUITERIA

The engineering design criteria incluzed in this section are
inteaded only for general yuidance., More detailed eriteria for

seiszic design of nuclear powcr plants are being developed.

-2 - Appendix A"

b . Sl

B e, i T o Dt S -—— -

R il

»

L . . A e B A Bt B 8D . | ™ B



o Sy G GO APTS, 5n/  Tor bEn V <3 45 B 2 'd'm""‘ﬂ"m""

k;-f’w:;m.‘.m;.:“;;m.ww‘—uu =T Gb- e e

(a) Vibratorv Greund Motion

(1) Safe Shutdown Earthouake. The vioratory ground motion

produced by the Safe Shutdown Earthquake shall be defined by respense
spectra corresponding to the maxicuz vibratory accelerations at the
elevations of the foundations of the nuclear power plant structures
deter=ined pursuant to subparagraph ¥ (a)(1). The response spectra
ehall relate the response of the foundations of the nuclear pover
plant structures to the vibratory ground rotfon, considering such
foundations to be single-degree-of-{recdra darped osctllators and
neglecting uil—sm:mu interaction effects. In view of the
linited data availible on v(bfctory ground cotions of strong earth-
( quakes, it usually will be appropriaze that the response spectra be
emoothed design spectra, developed froa an envelope of spectra
related to the measured vibratory totions csused by more than one

earthquake.

The nuclear power plant shall be desfgred so that, 1f the
Safe Shutdown Earthguake occurs, all structures, systems, and
cosponents isportant to safety will remain functional, These
etructures, systess, and co-ponents are those pecessary to assure
1) the integrity of the reactor coolant pressure boundary, 2) the
capability to shut down the reactor and maintain it in a safe
condition, or 1) the capability to prevent or witigate the conse-
quences of accidents which could result in potential offsite

exposures ccrparable to the guideline exosures of this part.
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1n odditicn to seiszic lcads, includin, s’rershocks, applicable
coucurrest functional and accident-induced losds shall be toaen
fate accouat in the design of these sefcty-relsted structures,
systecs, ad componeats., The design of the nuclear pover plant
shall also take Inmte account the pusrible effects of the Safe
thutdovn Earthiquake on the facillity foundastfons by proumd diarup~
tion, sucli as fissuring, ¢ifferential consolidation, cratering,

liquafaction, and lendslidiog, as required 1= parasrsph ¥ (d).

The ergineericg nethod used to ensure that the required
safety functiocns are maintaiced during and after the vilratory
ground motio.a assocfated vith the Safe Shutdovn Larthquake shall
involve the use of 8 sulzdle dynan'c acalysis, such &3 a tine
bistory oethod, rrcept vhere it can be deoonstrated that the use
of & equivaleant static load metnod provides adequate conservatise.
The analysis shall take {nto account scil-siructure Interaztion
effects and the expected duration of vibratory sotion. It is
permissidle to allov strain lizits in excess of yleld strain e
some of these safety-related structures, svatens, and cogpenents
during the Safe Shutdown Zarthquake end uader the postulated
corcurreant conditions, provided that the necessary safety functicns

are maiatained.

These safety-related structures, svsteas, and cozpeuents
shall also be designed to withstand the effects of vibratery

motion of at least fifty percent of the Safe Shutdrva Lirtnquase

- 3 - Apneniix “A

[° N G P ——— . —P——— [ T ® SN GO P AT T A - LW Sy e L “ Wy W

i Tl RD Al W it B —u——-.‘."s' S . - - T vl -~




A

| SO T

pﬂ_’:‘!fwm-m-’“w“. oo D g-"-a‘-—\.“‘- V-.,-f--?,..'! ey - w-q-wq-

- ~ ‘_q
P R OIS ey PR S A»L.....&.u... i AT v SamarnTs s B s Al .-'...‘.m .u-‘

-

fa cotination with other anpropriste sl wrll within elastic

[ 1fsits.

(2) Operating Basis Tarthiuake. Were the arplicant chooses
to cesign the nuclear poser slant to withs:and the effects of an
Operazing 3asis Earihquaxe, the Operatio; Pasis Farthquare shall

be deficed by resposst Ipecira.

All structures, svste=s, and coepozents of the nuclear pover
plast mecessary for pover gereration shall be desigueld to witnsiand
the effects of the vibratory motion of the Cperating Basis Earth-
quace in cows ination vits otacr apprepriaste leads well within

elastic li=izts.

Toe ergincering method used te ensure that all structures,
systess, ad components aecessary for pover generation are capable
of vitsstancing the effects of the Operating Basis Lartaguake shall
invoive the use of 2 sultable ¢ynazic ensiysis, such as a tire
sstory sotond, except where it can be desonstrated that the use of
an equivaleat static load methed provides adecuate consersatism,
The asaiysis shall take inte accowt soll-siructure interaction
effects and the expecied duratioa of wibrstery eotion.

(3) Pesuired Setszic_Instrusentation. Sultatle irstruzectation
s3all be provicded so that the s2isalc vesponse of nucle:r pover plant
features i-portast tc safety can be deterziced prosptly to permit

comparisca of such response with that used as the desizn basis. Such
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a cooparisca 18 uezded to decide whether ths-plan: cao cortinue to

be operated safely and to permi: such ticely action as may be
aypropriate.

() Sucface Paultisg. If the reactor factlity ‘s to be
located vithin the zone regquirs g detalled faulting {nvestigation,
& detslled lavestigatica of the regional and local geologic and
seisaic characteristics of the site shall be carried out to deter-
mice the reed (o take into acccunt surface faulting in the cesign
of the nu&lc.g pover plant. Where it {s deterninsd that surface
faulting need not be tacen into account, sufficicn: data to clearly
Justify the deternination s-all be presented in the license

applicatioa.

Vhere 1t i{s determired that surface faulting oust be takes
iato accouz:i, guidance in establiishing the design Lasis for
surface fzulting on & site shali be obtalned from the data in
Techinical Iaforzation Document 24124. "Historic Surface Faulting
in Contirenzal Uaited States and Adlacent Parts of Mexico,”™ by
M. C. Bonilla, U.S, Ceolcnical Survey, 19€7, from the evidence
concern’ the regional and local peologle and selsmic character-

istics of the site, and froa arv other relevant data.

The design basis for surface faulting <hall te takea into
account in the design of t“e nuclear power plant by providing
Teasonable assurance that in the event of occurrence of such

faulting all structures, systezs, and components important to
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safety will re=aln funcifonal. These siruclures, aysiezs, and
cosponents sre those neiessary to assure 1) the integrity of the
resctor ccolant pressure boundary, 2) the capabllity to shut down the

resctor &2 =aintain {t in & safe shutdown condition, or 3) the

capadilitv to prevent or sitigate the ccnsequences of accidents
which could result in potential offsite exposures comparable W
the puiceifne exposures of this part. In additiun to selsaic

loads, inclufing aftershocks, apnrlicable concurrent functional

——— T

anéd acc.cent-induced loads shill be taken Inte account in the
design of such safety fratures. The design provisions shall be
based on & assuzption that the desipgn basis for surface fault-

l ing can occur in any ¢irection and aziauth and under any part of

the nucless power plant, unless evidence indicates this sssaption
is not a;~rcnriate, and shall take {nto account the estimated rate
at vhich =he surface faulting nav cccur.

(c) Seferi:s1lv-T-ducrecd Floade and Water Vaves anéd Cther

Teaips Ce-<itions. she design dasig for nefsmicallv-induced floods
and wvater vaves and other desipn conditions deterained  irsuant to
parazrashs ¥ (c) an¢ (d), shall be taken Into acccunt in the design

of the nuclear pover rlant so a8 to prevent undue risk to the

health 2nZ safety of the pudblic.
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( ATPENIX 3

DRAFT LETTER TD TYE JOINT COMMITTEE ON ATOMIC ENIRCY

s e A e S L )

1. Enclosed for the inforsation of the Joint Comuiztee
oo Alozic Eaersy 13 8 unctice of prosoeed rule making to ancod
the Corzissfon's regulaticrs, 10 CF2 Part 100, "kractor Site

Criteria™, to add to Part 100 a new appendix, Appendix A,
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"Selsmic and Ceclogic Siting Criteria for Nuclear Pover Plaats.”

2. The purpese of the droposed amenpiaents s to se: ferth
the principal se seic and rceolegic considerations vhich gulde the

( Cocmission 4o its cvaluation of the sultability of propcsed sites

e Ty

e

for nuclear pover plasis and the suftadilicy o the placze design

M

bases estadblished in corsiceration of the seisaic and geologic
characteristics of the proposed cites in order to provide rcasonable

assurance that the ruclear pover plant can be constructe. a=d operated

R

at a proposed site vithout undue risk to the health and safety of

the jublic.

3. These seiszic and geologic criteria would supplemnt 10 CIR
Part 100 by specifyisg t.e selszic and grologic inverstiraiicas and
&nalyses necessary is deterzining the scceptadbilicty of a proposed
( sita, as reguired by $170.10 of 10 CFR Part 100. Specific refer-
ences to the proposec Appendix A, “Selszic and Ceologic Siting
Crite:zia for Nuclear Po-er Tlants,” would be added to $172.10(c)(l).

The provisfon in §150.10(c) (1) vhiich states that the deslpgn of &
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facility should conforz to accepted building codes or standards
scd that no facility should Le located claser than one-fourth
cile from tre surface location of a known active earthquake
fault vould be deleted zince these provisions arc superseled

by the criteria.

4. The unotice of proposed rule making will be filed with
the Office of the Pederal Register and will allew 60 deys for

public comment after putlication in the Federal Pegister.

S, Enclcsed zlso is a copy of an announcement ve plan to

{ssue ou this matter in the next fev days.
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APPINDIX "C"
Draft Publ.c Announcement

AEC PROPOSES TO AMEND REGULATIONS TO PROVINE SEISMIC
AND CEOLOGIC SITING CRITERWLA TUOR NUCLEAR POWER PLANTS

The Atouic Energy Comaission is considering the addiction of aa

Append’x A, "Seismic and Geologic Siting Criteria for Nuclear Pover

Plants,” to Part 100 of its requlations under proposed saen  .<nts

published for public zoazent today.

~..e purpose of the proposed zmendnsnts is to set forth the

priccipal selsnic and geologic considerations used by the Commissioe

in its evaluation of the sultability of proposed sites for nuclear
pover plants and the suitavi..., 7 ile plant design taking into
consideration the seismic and geologic characteristics of the

proposed cites.

Trhe criteris vere developed 1n cooperation vith the Unfted
States Ceclogical Survey and the National Oceanic anéd Atrospheric
Mreinistration. They descr!bc the investisations required te
obtalin the geclogic and seismic data necessary tc determine site
suitability and to provide reascnable assurance that the nuclear
power plant cz2a be constructed and operated at a proposed site

vithout vndue risk to the health and safety of the pudblic.

Information obtained froe the investigations will be used
to deteraine the design basis for carthquake-produced wvibratory

ground zotion and for seiszically-induced floods and water vaves.
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Isforsstica clse will be used to deternine wvhether and £ vhat
exteat the muclear pover plaat need be disigoed for surface

faulting.

All persons who desirc to submit vrities comzeals ov
saggestions for cousideratios in coon.crion with the proposed
evandsents chould sead them to tha Secretary of the Comzissioa,
D. 8. Atomic Frergy Cowsissicn, Warhi-;tee, D, C. 205458,
Attentica: Cnief, Public Proceedings Branch, Assurezce of
cemsideration can be given only 1f comsents are filed vithis
60 days of publ.cation of the preposed ancodsents {n the

Feaderal Fegister oa »
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